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TECHNICAL REPORT 

1. Skin penetration and absorption into different layers of skin of selected 
chemicals of JP-8 (Nonane. Dodecane, Tetradecane, Benzene and Xvlene^ 
using hairless rat skin 

Excised Hairless rat skin (CD® (SD)Hr.Bi, Male rats) was used for permeation and absorption 
studies. The studies were conducted on Franz diffusion cells using 6% Brij in normal saline 
(37OC) as the receptor medium which was stirred with a magnetic bar at 600 rev. / min. Nonane, 
dodecane, tetradecane, benzene and xylene (0.5ml) spiked with 2.5 ^Ci of respective 
radiolabeled chemical was placed in the donor compartment. The receptor samples were 
analyzed by Liquid scintillation counting. The cumulative amount of chemical permeated was 
plotted against time. The slope of linear portion of the curve (mg/cm^/hr) was determined. For 
absorptions studies, the skin after defined exposure period was taken out from the diffusion cell. 
The stratum comeum was removed by tape stripping with Transpore® tape. The underlying 
tissue was sectioned with Cryotome (Thermo-Shandon, 620 Electronic) into epidermis and 
dermis. The ^'*C and ^H samples were counted on a scintillation counter (1219 Reckbeta, LKB 
Wallac). The amount of chemical remaining in the skin was expressed in mg / g of the tissue. 

Fig. 1: Permeation profiles of benzene and 
xylene through hairless rat skin in vKro 

Fig. 3: AlMorption of nonane and 
dodecane into differet layers of 

hairless rat sidn In vHro 
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Fig. 2: Permeation profiles of benzene and 
xylene through hairless rat skin in vitro 

I 
09 

■o 

I 
a. 

3 
O 
E 
< 

Fig. 4: Absorption of benzene and 
xylene into differet layers of hairless 

rat skin in vitro 
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Results: 

> Parabolic relationship between the chain length of the aliphatic chemical and its permeation 
rate was observed. Tetradecane showed very low permeation, probably due to its high loe 
octanol-waterKp(>7.0)(Fig. 1) 

> The permeation rate of aromatic chemicals decreased with increase in the molecular weight 
(xyl=106.17, benz=78.12) or log Kp (xyl=3.12, benz=2.13) (Fig. 2) 

> The skin retention pattern of the aliphatic chemicals in SC indicates the depot formation 
according to their lipophilicity. The retention increased with increase in the Kp of chemicals 
(Fig. 3). 

> However, in epidermis and dermis, which are relatively hydrophilic regions, the retention 
decreased with increase in Kp, (excepting dodecane) 

> The retention pattern of different chemicals (in epidermis and dermis) was dodecano 
nonane> tetradecane, similar to the results of their permeation rates. 

> The retention of aromatic chemicals in increased with increase in the lipophilicity in all the 
skin layers (Fig. 4). 

> An inverse correlation between the skin retention of chemicals and their permeation rates 
was observed. 

2. Effect short-term occlusive and prolonged unocclusive exposure of selcrfpd 
chemicals of iet fuel on the skin barrier function and skin irritation in 
hairless rats. 

Hairless rats (CD® (SD)Hr.Bi, Male) were used for occlusive and unacclusive exposure studies. 
The temperature of the room was maintained at 23±loc and the humidity was maintained at 35- 
45% RH. The control and treatment areas (~3 cm2) were marked on the dorsal surface of the rat 
For occlusion studies, nonane, dodecane tetradecane, benzene and xylene (230 ^iL each) were 
placed in the Hill top chamber® (surface area 1.04 cm2) and affixed over the center of the 
marked treatment sites for 1 hr. The control site was affixed with a Hill top chamber® without 
any solution. Measurements of transepidermal water loss (TEWL) and skin capacitance 
(moisture content) Avere taken for all the treatment and control sites before application and at 
intervals up to 7 days after removal of the patches. For unocclusive conditions, the chemicals 
were applied at 15^1 every 2 hours for 5 days. TEWL and skin moisture content at the treatment 
and control sites was measured using Tewameter TM 210 (Courage +Kha2aka, Koln, Germany) 
and Comeometer CM 825® (Courage +Khazaka, Koln, Germany), respectively. The skin 
imtation (erythema and eczema) was evaluated by visual scoring by a modified method of 
Draize and coworkers. 

Results: 

The effect of occlusive application of various chemicals on the skin irritation and barrier fiinction 
IS shown in Figs. 5-7. The skin irritation data correlated well with TEWL data. Dodecane which 
was absorbed in highest levels in various layers of skin, caused minimum effect on skin barrier 
function and irritation under occlusive conditions. The flux of nonane was lowest of all 
chemicals studied and showed higher TEWL values and skin irritation than xylene and benzene 
The effect of unocclusive application of various chemicals on the skin irritation and barrier 
function is shown in Figs. 8-10, All the chemicals showed significantly higher irritation scores 
TEWL and moisture content under unocclusive conditions. Short-term occlusion of skin (Ihour^ 
230ml/cm2) with various chemicals showed a very high effect on skin barrier function and 



irritation than unocclusive condition for prolonged exposures (14 ml/cm^, every 2 hours for 5 
days). The skin barrier function (as indicated by high TEWL) and erythema scores did not return 
to base line even at the end of 7 days study with short-term occlusive condition. 

Fig. 5: Scores of erythema upon occlusive 
application of various chemteals in hairless rats 
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Fig. 8: Scores of erythema upon unocclusive 
applicatlan of various chemicals In lialrtess rats 
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Fig. 6: Effect of application (occlusive) of various 
chemicals on the TEWL in hairless rats 
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Fig. 9: Effect of applicatlan (unocclusive) of 
various chemicals on the TEWL In hairless rats 
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Fig. 7: Effect of applca0on (occlusive) of various 
chemicals on the skfei motobire content In habtess rats 
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Fig. 10: Effsct of appfcaOon (unoeduslve) of various 
chamicab on the sMn moistuic content In hairttss rab 
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